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XXV, Defcription of a new Method of ob~ 
ferving the heavenly Bodies out of the 
Meridian : By J. Smeaton, F. R. S. 

Read May 16, r j"1HE inftrument I propofe for this 
17 8# JL purpofe, is a tranfit telefcope, 
mounted on a vertical axis ; for example, fuch a one 
as is defcribed in the introdu&ion to the Hijioire 
Celejie of Mr. le Monnier ; being one of the inftrn- 
ments made by Mr. Graham for the academicians who 
went to meafure a degree at the Polar circle ; this or 
any other inftrument upon equivalent principles will 
iuffice, that is, capable of fuch adjuftments, as to be 
made correctly to defcribe an almicanther and azimuth 
circle ; and capable of being retained in any given 
pofition : the ufe will appear by the following 
example. 

Make choice of any fixed ftar, which according to 
the diurnal motion, precedes the heavenly body to 
be obferved by a few minutes, more or lefs, as it may 
happen; let the inftrument be fet to an azimuth, 
fomewhat preceding the fixed ftar$ and carefully 
obferve the time of the ftar's tranfit crofs the vertical 
wire of the telefcope; then wait till the heavenly body 
comes to the fame azimuth; and, when arrived within 
the field of view, keep gently turning the fcrew that 
alters the elevation of the telefcope, fo as to follow 
the heavenly body in altitude ; keeping it interfered 
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by the horizontal wire of the telefcope, till the body 
pafles the middle vertical wire, and carefully note the 
time of its paflage ; there leave the telefcope fixed as 
to altitude, and releafing the horizontal motion, 
turn it round on it's vertical axis, till you meet with 
fome ftar, that in a little time after will by rifing or 
falling come to the fame almicanther ; and, on it's 
arrival, carefully note the time of it's paflage crofs the 
horizontal hair of the telefcope. 

Now, from the right afcenfiofcs and declinations 
of the two ftars being previoufly known, or after- 
wards determined from meridian obfervations $; the 
azimuth of the firft ftar, and the altitude of the laft, 
at the time of their refpe&ive paiTages, may be de- 
termined by computation j which will give the altitude 
and azimuth of the heavenly body, for the time of 
the middle obfervation, when it paffcd the interferon 
of the two wires. 

The fame end may-alfo be obtained by taking the 
obfervations in an inverted order ; that is, by chufing 
a ftar at fuch an altitude, that the heavenly body ftiall 
in a competent time afterwards arrive at the fame 
altitude, &c. but, as in thefe latitudes the alteration of 
azimuth is, efpecially in thofe parts that are in the 
neighbourhood of the zodiack, quicker than that of 
altitude, I apprehend it to be eafier to follow the 
flower motion with the fcrew, fo as to preferve the 
interferon, than the quicker, and therefore in ge- 
neral to be preferred ; but where it happens other- 
wife, or the ftars lay more conveniently, the inverfe 
method may be purfued. 

It is true, that fome degree of dexterity and 
practice may be requifite in the obferver in managing 
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the fet icrew, {o as to keep the object mterfefted by 
the wire $ but if fine fmooth fcrews, fuch as are ufed 
for micrometers to aftronomical quadrants, are adapted 
to the instrument, as well that commanding the ho* 
rfzontal motion as the vertical, I apprehend, the 
management will be perfe&ly eafy and familiar to an 
©bferver other wife well pradtifed. 

It is eafy to fee, that thofe ftars are to be preferred 
that are neareft the heavenly body to be observed ; 
and that, c&terts paribus^ thofe in fuch pofitions, as 
rile or fall flow, are beft for determining their alti- 
tude ; and thofe that alter their azimuth flow, a*e beft 
for determining the azimuth. 

To avoid intricacy in defcription, I have fuppofed 
©nly two wires interfering each other at a right angle, 
in the focus of the telefcope: but, for the fake of get- 
ting a medium in fuch parts of the obfcrvations as 
depend on time, it will be proper to have, not only 
three perpendicular wires, parallel to each other as 
common, but alfo three horizontal wires $ the pro- 
portional diftances of which being previoufly deter- 
mined by obfervation, the oblique motions may (in 
parts not near the pole) be confidered as right 
lines. 

This method is the more valuable as it is entirely 
free from the knowledge of refra&ions ; for fince the 
computation gives the real altitude from the time 
given independent of refra&ions ; and fince the hea- 
venly body is equally afFedted by refradion, at the fame 
altitude y the computed altitude of the ftar will give 
the real altitude of the heavenly body cleared of re- 
fradion, which never enters the queftion: and fince 
fuch ftars may be chofen as will render the time in- 
tercepted 
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tercepted fhort, there is the lefs chance of a change 
of refraction, during the time, between the middle 
and laft obfervation ; and therefore this method wiU 
be particularly ufeful in obfervations near the horizon; 

Aufthorpe, April 17, T c 
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N. B. Obfervatbns of this kind may be made 
upon the planets in the day light, by 
making ufe of the Sun for the firfl: obferva- 
tion, inftead of a ftar; and waiting afterwards 
for the appearance of the ftars. 
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